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DETAILED ACTION 
Continued Examination Under 37 CFR LI 14 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 
CFR 1 .17(e), was filed in this application after final rejection. Since this application is eligible for 
continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1 .17(e) has been timely 
paid, the finality of the previous Office action has been withdrawn pursuant to 37 CFR 1.114. 
Applicant's submission filed on January 11, 2005 and March 9, 2005 has been entered 

2. Claims 1-9, 13 and 22-24 were previously pending. Applicants cancelled claims 2, 22 and 
23 and amended claims 1, 5-8 and 24. Claims 1, 3-9, 13 and 24 are pending and will be examined. 

3. Applicants' amendments overcame the following rejections: rejection of claims 1, 2, 4-9 and 
22 under 35 U.S.C. 102(b) as anticipated by Kigawa et al.; rejection of claim 3 under 35 U.S.C. 
103(a) over Kigawa et al. and Sena et al.; rejection of claim 13 under 35 U.S.C. 103(a) over Kigawa 
et al. and Kigawa-2 et al.; rejection of claims 23 and 24 under 35 U.S.C 103(a) over Kigawa et al. 

4. This office action presents new grounds for rejection necessitated by claim amendments. 
Most of Applicants' arguments are moot in view of new grounds for rejection, however, as the 
rejections are restated under 35 U.S.C. 103(a), the arguments regarding unexpected results are 
addressed below. 

Response to Arguments 

5. Applicant's arguments filed March 9, 2005 have been fully considered but they are not 
persuasive. 

In particular, Applicants argue that since Kigawa et al. disclose a range of ATPyS/RecA 
ratios which overlaps the claimed range of 5/ lor less, not specific ratios, the unexpected results 
obtained by Applicants should be taken into account when comparing Applicants' invention with 
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prior art. However, results presented by Applicants regarding recombination efficiency of mixtures 
prepared with different ratios of ATPyS/RecA and ATPyS/nucleotide do not show a clear tendency 
to increase recombination efficiency under all possible reaction conditions. For example, 
conditions A and B (Table 1) include ATPyS/RecA ratios of 1/1 and Yi, respectively, and 
ATPyS/nucleotide ratio of 1/5. For these reaction conditions, the recombination efficiencies 
obtained are 55.7 and 83.6%, respectively, in 100 mM NaCl (Table 2). No zero-salt results are 
presented. Conditions C and D have the same ATPyS/RecA ratios as conditions A and B, 
respectively, but their ATPyS/nucleotide ratio is Y*. As can be seen from Table 2, the recombination 
efficiencies for these two conditions are 80.5 and 87.5%, respectively, at 100 mM NaCl; the value 
of recombination frequency for condition C only was provided at zero salt concentration. Therefore, 
as can be seen from these two sets of conditions, increasing ATPyS/nucleotide ratio basically 
removes the difference in recombination efficiency due to decreased ATPyS/RecA ratio at 100 mM 
NaCl. 

Conditions F-H, which fall within the scope of presently amended claims, have varied ratios 
of both ATPyS/nucleotide and ATPyS/RecA, therefore, it is not clear whether the observed slight 
increase in recombination efficiency is due to decrease in ATPyS/nucleotide ratio or to a decrease in 
ATPyS/RecA ratio, since in all of these samples both ratios decrease. 

In view of the above facts presented by Applicants, Applicants 5 results cannot be considered 
unexpected for all possible reaction conditions and combinations of ATPyS/nucleotide ratio and 
ATPyS/RecA ratio. 
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Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

7. Claims 1, 4-9 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kigawa 
et al. (WO 98/08975; cited in the previous office action), as evidenced by Sena et al. (U.S. Patent 
No. 5,670,316; cited in the previous office action). 

A) Regarding claim 1, Kigawa et al. teach a method of preparing a RecA/single-stranded 
nucleic acid probe, the method comprising reacting a single-stranded nucleic acid probe sample 
containing a homologous probe with a RecA recombinase in the presence of ATPyS, wherein the 
number of ATPyS molecules is one quarter or more than the number of molecules of nucleotide 
residues in the single-stranded nucleic acid probe and 5 times or less than the number of RecA 
molecules (Kigawa et al. teach preparing a RecA /single-stranded DNA complex by mixing a RecA 
recombinase with the homologous nucleic acid probe in the presence of non-hydrolyzable 
nucleotide cofactor ATPyS (page 15, lines 4-14; page 14, lines 15-28). Kigawa et al. teach that the 
reaction mix may contain 0.05-5 mM GTPyS, or 0.01-3 mM ATPyS or 0.3-3 mM ATPyS, 0.002- 
0.025 mM RecA protein, and 0.5-150 ng of homologous probe per reaction (page 17, lines 2-5). 
Kigawa et al. do not specifically teach that a number of molecules (= molar concentration) of 
GTPyS or ATPyS is 5-fold or less than the number of molecules of RecA recombinase, however, if 
a reaction mix contains 0.05 mM GTPyS and 0.025 mM of RecA recombinase, the number of co- 
factor molecules is twice the number of RecA molecules. If the reaction mix contains 0.01 mM 
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ATPyS and 0.025 mM of RecA recombinase, the number of co-factor molecules is 0.4 times the 
number of RecA molecules, etc. Therefore, there are quite a few combinations of reaction 
conditions under which the number of co-factor molecules is 10-fold or less than the number of 
molecules of RecA recombinase. 

Furthermore, Kigawa et al. teach a specific reaction mixture, No. 23 (Table 1, page 26), 
which contained 1 ng of 275 bp homologous probe, 500 ng of X DNA fragments and 15 |ig of 
RecA. The reaction volume was 9 (il, and contained 0.3 mM GTPyS (page 23, lines 7-17). Again, . 
Kigawa et al. do not specifically teach that a number of molecules (= molar concentration) of 
GTPyS is 5-fold or less than the number of molecules of RecA recombinase and one quarter (= 
25%) or more of the number of molecules of nucleotide residue in the nucleic acid probe. However, 
calculation of the molar concentrations of RecA and nucleic acid probe gives the following values 
for the molar concentration of these two components: RecA concentration of 0.044 mM (assuming 
molecular weight 37,842, as evidenced by Sena et al., col. 2, lines 42, 43), and concentration of the 
homologous 275 bp probe of 0.01 1 [iM (assuming a molecular weight of one nucleotide of 330). 
Therefore, the molar ratio of GTPyS to RecA is 6.8, which is less than 10-fold, and the molar ratio 
of GTPyS to nucleotide residue in the nucleic acid probe is 27,000, which is more than 25% of the 
number of nucleotide residues in the homologous probe.). 

Regarding claim 4, Kigawa et al. teach a mixture of homologous and heterologous probes 
(page 8, lines 16-23; page 16, lines 28-31; page 17, lines 1-5; page 23, lines 7-18). 

Regarding claim 5, Kigawa et al. teach magnesium ion concentrations from 1-30 mM (page 
16, line 31), or 2 mM (page 23, lines 13-18), anticipating the range of 0.5 to 2 mM. 

Regarding claims 6 and 7, Kigawa et al. teach RecA from E. coli (page 9, line 14). 

Regarding claim 8, Kigawa et al. teach RecA which has a label (page 15, lines 17, 18). 
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Regarding claim 9, Kigawa et al. teach a homologous probe which has a label or a ligand 
(page 12, lines 18-23). 

Regarding claim 24, Kigawa et al. teach that the reaction mix may contain 0.05-5 mM 
GTPyS, or 0.01-3 mM ATPyS or 0.3-3 mM ATPyS, 0.002-0.025 mM RecA protein, and 0.5-150 ng 
of homologous probe per reaction (page 17, lines 2-5). Kigawa et al. do not specifically teach that a 
number of molecules (= molar concentration) of GTPyS or ATPyS is 5-fold or less than the number 
of molecules of RecA recombinase, however, if a reaction mix contains 0.05 mM GTPyS and 0.025 
mM of RecA recombinase, the number of co-factor molecules is twice the number of RecA 
molecules. If the reaction mix contains 0.01 mM ATPyS and 0.025 mM of RecA recombinase, the 
number of co-factor molecules is 0.4 times the number of RecA molecules, etc. Therefore, there are 
quite a few combinations of reaction conditions under which the number of co-factor molecules is 
10-fold or less than the number of molecules of RecA recombinase. 

Furthermore, Kigawa et al. teach a specific reaction mixture, No. 23 (Table 1, page 26), 
which contained 1 ng of 275 bp homologous probe, 500 ng of X DNA fragments and 15 \xg of 
RecA. The reaction volume was 9 \xl, and contained 0.3 mM GTPyS (page 23, lines 7-17). Again, 
Kigawa et al. do not specifically teach that a number of molecules (= molar concentration) of 
GTPyS is 10-fold or less than the number of molecules of RecA recombinase and one quarter (= 
25%) or more of the number of molecules of nucleotide residue in the nucleic acid probe. However, 
calculation of the molar concentrations of RecA and nucleic acid probe gives the following values 
for the molar concentration of these two components: RecA concentration of 0.044 mM (assuming 
molecular weight 37,842, as evidenced by Sena et al, col. 2, lines 42, 43), and concentration of the 
homologous 275 bp probe of 0.01 1 ^M (assuming a molecular weight of one nucleotide of 330). 
Therefore, the molar ratio of GTPyS to RecA is 6.8, which is less than 10-fold, and the molar ratio 
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of GTPyS to nucleotide residue in the nucleic acid probe is 27,000, which is more than 25% of the 
number of nucleotide residues in the homologous probe. 

Therefore, Kigawa et al. teach ranges of ATPyS/RecA or GTPyS/RecA ratios which are less 
than five- fold, and a specific ratio which is 6.8/1. 

Further, looking at the results of transformation specificity presented by Kigawa et al. in 
Table 2 on pages 26 and 27, it is clear that the ratio of co-factor to the nucleotide in the probe and to 
the RecA, as well as the amount of non-specific DNA present, can all be adjusted to obtain the 
desired reaction specificity. For example, reactions 14-18 in Table 1 contained decreasing total 
amounts of the 275 bp probe and the same amount of RecA, 6 jig (the GTPyS/RecA ratio for this 
reaction would be 17/1), and the reaction specificity increased with decreasing amount of the probe, 
with reaction 18 having higher specificity than reaction 23 (page 27). Further, reaction 22 of Table 
1, which differed from the cited reaction 23 in that it contained half the amount of RecA (the 
GTPyS/RecA ratio for this reaction would be 13.6/1) and half the amount of non-specific probe had 
higher reaction specificity than reaction 23. 

Thus, an ordinary practitioner would have recognized that the optimizable variables of the 
concentrations of could be adjusted to maximize the desired results. As noted in In re Aller, 105 
USPQ 233 at 235, 

More particularly, where the general conditions of a claim are disclosed in the prior 
art, it is not inventive to discover the optimum or workable ranges by routine 
experimentation. 

Routine optimization is not considered inventive and no evidence has been presented that 
the selection of specific concentrations of components was other than routine, that the products 
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resulting from the optimization have any unexpected properties, or that the results should be 
considered unexpected in any way as compared to the closest prior art. 

It would have been prima facie obvious to one of ordinary skill in the art at the time of the 
invention to have adjusted the concentrations of non-hydrolyzable cofactor, recombinase and probe 
in the reaction mixture, as indicated by Kigawa et al. The motivation to do so would have been to 
optimize the reaction specificity and efficiency. 

8. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kigawa et al. (WO 
98/08975; cited in the previous office action) and Sena et al. (U.S. Patent No. 5,670,316; cited in the 
previous office action). 

A) Teachings of Kigawa et al. are discussed above. Kigawa et al. do not teach a 
homologous probe consisting of two at least two types of homologous probes that are sufficiently 
complementary to one another. 

B) Sena et al. teach double-stranded probes for homologous recombination, the probes 
consisting of two sequences containing regions of complementary overlaps with each other, with a 
degree of complementarity between 70 and 100% (col. 3, lines 39-44; col. 12, lines 29-46), which is 
the degree of complementarity considered as substantial by Applicants (page 10, lines 35, 36; page 
11, lines 1-10), therefore Sena et al. teach probes with substantially complementary overlap. 

It would have been prima facie obvious to one of ordinary skill in the art at the time of the 
invention to have used the double-stranded probes of Sena et al. in the method of Kigawa et al. The 
motivation to do so, provided by Kigawa et al., would have been that using double- stranded probes 
produced probe: target DNA complexes stable to deproteinization (col. 3, lines 25-30). 

9. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kigawa et al. (WO 
98/08975; cited in the previous office action), as evidenced by Sena et al. (U.S. Patent No. 
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5,670,316; cited in the previous office action), and Kigawa-2 et al. (EP 0 687 738 Al; cited in the 
previous office action). 

A) Regarding claim 13, Kigawa et al. teach RecA labeled with a label or a ligand, but do not 
teach biotin or digoxigenin. 

B) Regarding claim 13, Kigawa-2 et al. teach RecA protein labeled with biotin or 
digoxigenin (col. 10, lines 1-15). 

It would have been prima facie obvious to one of ordinary skill in the art at the time of the 
invention to have used labeled RecA protein of Kigawa-2 et al. in the method of Kigawa et al. The 
motivation to do so, provided by Kigawa-2 et al., would have been that labeling the protein 
provided a sensitive and simple method of detecting hybridization complexes (col. 4, lines 3-11). 
10. No claims are allowed. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Teresa E. Strzelecka whose telephone number is (571) 272-0789. The 
examiner can normally be reached on M-F (8:30-5:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Gary Benzion can be reached on (571) 272-0782. The fax phone number for the organization where 
this application or proceeding is assigned is 703-872-9306. 



Application/Control Number: 09/806,462 



Page 10 



Art Unit: 1637 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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